Thr(207) of claudin-5 is involved in size-selective loosening of the endothelial barrier by cyclic AMP.
We have recently shown that cyclic AMP (cAMP) increases claudin-5 immunoreactivity along cell boundaries and could promote phosphorylation of claudin-5 on threonine residues in porcine blood-brain barrier (BBB) endothelial cells via a protein kinase A (PKA)-dependent pathway (Exp. Cell Res. 290 [2003] 275). Along this line, we identified a putative phosphorylation site for PKA at Thr(207) in the intracytoplasmic carboxyl terminal domain of claudin-5. To clarify the biological significance of this site in regulation of endothelial barrier functions, we established rat lung endothelial (RLE) cells expressing doxycycline (Dox)-inducible wild-type claudin-5 and a mutant with a substitution of Ala for Thr(207) (CL5T207A). We show that induction of wild-type claudin-5 is sufficient to reconstitute the paracellular barrier against inulin (5 kDa), but not mannitol (182 Da), in leaky RLE cells. By contrast, the barrier against both molecules was induced in the mutant cells. We also demonstrate that, upon cAMP treatment, Thr(207) of claudin-5 is involved in enhancement of claudin-5 immunoreactive signals along cell borders, rapid reduction in transendothelial electrical resistance (TER), and loosening of the claudin-5-based endothelial barrier against mannitol, but not inulin. cAMP decreased the claudin-5-based endothelial barrier, strongly suggesting that other tight-junction molecule(s) are required to elevate endothelial barrier functions in response to cAMP.